Effectiveness of zinc in modulating lithium induced biochemical and behavioral changes in rat brain.
1. The purpose of the present study was to determine the effect of zinc on the status of various neurotransmitters as well as behavioral patterns of lithium-treated rats. The study was designed with a view to find out whether zinc affords protection to brain against lithium toxicity. 2. Animals were segregated into four different groups. Animals in group I were fed with standard laboratory feed and water ad libitum and served as normal controls. Animals in group II and IV were given lithium in the form of lithium carbonate in their diet at a dose level of 1.1 g/Kg diet. Animals in group III and IV were given zinc treatment in the form of zinc sulfate at a dose level of 227 mg/L mixed in drinking water of animals. 3. The effects of all the treatments were studied for a duration of 1, 2, and 4 months with regard to the parameters, which included estimation of serotonin and dopamine concentrations as well as the activity of acetylcholinesterase in cerebral cortex of rat brain. Further, passive avoidance, active avoidance, and behavior despair tests were conducted to assess the short-term memory, cognitive behavior, and psychomotor dysfunction of the animals, respectively. 4. Initially, a decrease in the acetylcholinesterase activity was reported in cerebral cortex followed by an increase in the enzyme activity after 2 and 4 months of lithium treatment. Serotonin concentration significantly decreased after 2 and 4 months of lithium treatment, whereas dopamine concentration increased significantly after 4 months of lithium treatment. Zinc administration to the lithium-treated group significantly improved the acetylcholinesterase activity as well as the concentration of dopamine and serotonin. Further, lithium-treated rats showed an increase in depression time as compared to normal controls both after 1 and 4 months of treatment. Short-term memory significantly improved in lithium-treated rats in all treatment groups. However, no change in the cognitive behavior of the animals was reported after lithium treatment. Zinc co-administration with lithium significantly improved the short-term memory and cognitive functions of the animals. From the above results it can be concluded that zinc proved beneficial in altering the status of neurotransmitters as well as the behavior patters of the animals treated with both short and long-term lithium therapy.